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Description

[0001] The present invention relates to a roll damper
arrangement for a motor vehicle.

[0002] Itis known, for example from GB 2275661 and
JP 03186424 to provide a rotary damper operating be-
tween the two halves of a split anti-roll bar so as to damp
roll movements of a vehicle. However this type of ar-
rangement can have disadvantages, particularly for off-
road vehicles where large degrees of axle articulation
are required and a high degree of roll damping, which
is desirable on-road, can reduce the ability of the axles
to articulate as required.

[0003] It is also know from JP 03227713 which dis-
closes the features of the pre-characterising part of
claim 1, to provide a rotary damper that operates in par-
allel with an anti-roll bar to damp roll movements of a
vehicle body.

[0004] It is therefore an aim of the present invention
to provide a roll control system which can provide the
roll control required on-road and the articulation re-
quired off-road.

[0005] Accordingly the present invention provides a
roll damper apparatus for a motor vehicle comprising a
first member defining a cavity and a second member lo-
cated within said cavity to divide the cavity into two
chambers, wherein: passage means is defined between
the chambers; the cavity contains fluid; the first and sec-
ond members are connected between two wheels on
opposite sides of a vehicle such that vehicle roll will
cause movement of the second member relative to the
first, such movement being damped by the flow of fluid
through the passage means; the second member has a
central position corresponding to a level condition of the
wheels; and the apparatus further comprises an anti-roll
torsion bar connected between said wheels so that ve-
hicle roll will cause twisting of the torsion bar and the
damper is connected to the wheels via connecting
means so that it provides damping resistance to vehicle
roll in parallel to the torsional resistance of the torsion
bar; the passage means being arranged to increase in
effective cross sectional area as the second member
moves to either side of the central position such that the
roll damper presents a resistance to vehicle roll which
is relatively high small amounts of wheel travel in roll to
either side of the level condition and decreases at higher
levels of wheel travel in roll.

[0006] Preferably the first member at least partly de-
fines a bleed path arranged to allow bleeding of fluid or
air into or out of the cavity, the bleed path opening into
the cavity at a point aligned with the central position of
the second member.

[0007] This allows the provision of a bleed path which
does not adversely affect the characteristics of the
damper.

[0008] Preferred embodiments of the present inven-
tion will now be described by way of example with ref-
erence to the accompanying drawings, in which:
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Figure 1 is a schematic plan view of a roll control
apparatus according to the invention,

Figure 2 is a cut-away longitudinal section through
aroll damper forming part of the apparatus of Figure
1; and

Figure 3 is a cross-section through the damper ar-
rangement illustrated in Figure 2 in the plane A-A,
showing on each side a different arrangement for
varying the damping.

[0009] Referring to Figure 1, a vehicle roll control sys-
tem comprises an anti-roll torsion bar 4 mounted on the
vehicle body 9 and connected via cranks 5 to two wheels
6 on opposite sides of the vehicle so that vehicle roll, i.
e. movement of the two wheels 6 in opposite vertical
directions relative to the body, causes twisting of the tor-
sion bar. A hydraulic rotary roll damper 1 is mounted so
that it fits round the torsion bar 4, and is connected to
the cranks 5 by respective tubes 7, 8 which are coaxial
with, and surround, the torsion bar 4.

[0010] Referringto Figures2and 3 the damper 1 com-
prises a stator housing member 10 which is secured to
the tube 8 and a rotor housing member 11 secured to
tube 7. The housing members 10, 11 combine through
seals 13 and bearings 14, 15 to create a cavity 12 which
is of annual cross section, the stator housing member
10 forming the outer wall and one end wall, and the rotor
housing member forming the other end wall and the in-
ner wall. This cavity is filled with hydraulic fluid. The as-
sembly of stator member 10 and rotor member 11 is se-
cured with a washer 16 and circlip 17, and relative rota-
tion between the housing members 10, 11 is allowed
through bearings 14, 15. However, this rotation R is con-
trolled by stator plates 18 and rotor plates 19 mounted
on the stator housing member 10 and rotor housing
member respectively, as will be described below. It will
be noted that the anti-roll bar 4 is located such that the
damper arrangement 1 and tubes 7, 8 are located con-
centrically about it. In order to maximise rotation of the
rotor plates 19 relative to the stator plates 18 for a given
amount of articulation, the tubes 7, 8 are connected to
the cranks 5 so as to be fixed in rotation with the outer
ends of the anti-roll bar 4.

[0011] A stack of stator plates 18 and side plates 18a
are mounted in the stator housing member 10. Their out-
er edges are locked in rotation with the stator housing
member by means of splines 22, the inner edges of the
side plates 18a are just clear of the inner wall of the rotor
housing element 11 so that they can rotate relative to it.
The stator plates 18 each have an aperture 20 stamped
through them which comprises a central circular part
20a for fitting round the rotor housing member 11, and
two arcuate parts 20b, on opposite sides of the centre.
The side plates 18a also have a central circular aper-
ture, but not the arcuate parts of the aperture. Therefore,
with the stator plates and side plates stacked alternately,
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the arcuate parts 20b of the apertures 20 form a number
of pairs of cavities 50 each cavity being closed on either
side by the side plates 18a. A number of rotor plates 19,
which are equal in thickness to the stator plates 18, are
mounted on the rotor housing member 11 by means of
splines 21 on the sleeve part 23 of the rotor housing
member 11. Each rotor plate 19 has a central annular
portion 19a, which fits around the sleeve 23 and fits
against the inner edge of one of the stator plates 18, and
a pair of radially extending blades 19b each of which
extends into a respective one of the cavities 50 and has
a curved outer end arranged to follow the outer edge of
the cavity as it rotates. Each rotor blade 19b therefore
divides each of the cavities 50 into two chambers 52,
54. A gap between the tip of each rotor blade 19b and
the associated stator plate 18 forms a passage 25
through which hydraulic fluid can flow between the two
chambers 52, 54. The effective cross sectional area, or
width, of this passage 25 will define the damping pro-
vided by the damper, and is arranged to vary with the
position of the rotor relative to the stator as will be de-
scribed below. The damper 1 is connected to the tubes
7, 8, cranks 5 and wheels 6 such that, when the wheels
are in a level condition, i.e. at equal vertical displace-
ments relative to the vehicle body 9, the rotor blades
19b are centrally located in the cavities 50, half way be-
tween their ends, the chambers 52, 54 being of equal
volume.

[0012] It will be understood that the plates must be
compressed together in the axial direction so that the
chambers 52, 54 remain relatively fluid-tight. This com-
pressive engagement is provided by a spring 24 acting
between the stator housing member 10 and one end of
the stack of plates, the other end of the stack resting
against the rotor housing member 11.

[0013] In order to reduce friction and wear within the
damper arrangement 1 the rotor plates 19, side plates
18a and stator plates 18 can be could be coated with a
PTFE or similar low-friction coating.

[0014] In use the torsion bar 4 acts as a conventional
anti-roll bar, and the damper 1 acts in parallel with it so
that the relative vertical movement of the wheels 6 is
resisted by both the resilience of the torsion bar and by
the damping of the damper 1. If the tubes 7, 8 are sub-
stantially rigid, then they and the damper 1 will provide
substantially only a damping effect. However, if the
tubes 7, 8 are made torsionally flexible then they can
act as a further anti-roll torsion bar operating in series
with the damper 1. This would make little difference for
low frequency wheel movements where the damping re-
sistance is low and the damper effectively decouples the
two tubes 7, 8 from each other. However at higher fre-
quencies, where the damper provides high resistance
and tends to lock the tubes 7, 8 together, the increased
flexibility in the tubes 7, 8 would reduce the harshness
of the system.

[0015] The viscosity of the hydraulic fluid in the damp-
er will be one factor determining the damping rate, and
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normally a relatively low viscosity damping oil will be
used to ensure that the variation in viscosity with tem-
perature is not significant. However, it will be understood
that the fluid will expand and so an air gap 26 is normally
retained within the cavity 12 formed by the stator mem-
ber 10 and the rotor member 11. Thus, the fluid will have
a level 27 within the damper arrangement 1. As an al-
ternative it will be appreciated that an expansion tank
type system could be used with an appropriate bleed
port into the cavity 12. It will also be appreciated that
gas or air pockets within the damper arrangement 1
could significantly alter its performance. Such air pock-
ets could be created when a fluid is put into the damper
arrangement 1 or as a result of rotor- induced cavitation.
[0016] In order to remove any air pockets within the
cavities 12, a conduit is provided through the stator as-
sembly formed by aligned apertures 28 through the sta-
tor plates 18 and side plates 18a. Each stator plate 18
further incorporates a balance port 29 leading radially
outwards from the cavity 50 to the conduit 28. This bal-
ance port 29 is located such that it is aligned with the
centre of the rotor blade 19b when the rotor blade 19b
is in its central position, i.e. when the torsion bar 4 is in
a relaxed state and the vehicle is level. When the rotor
11 rotates relative to the stator 10 so the fluid passes
through the passage 25 air in the pressurised hydraulic
fluid will tend to move towards the passage 25 as the
point of lowest pressure. Once within the passage 25
the pressurised bubble of air or gas will preferentially
pass along the port 29 and into the conduit formed by
apertures 28. Thus, the cavity 50 is substantially purged
of air/gas bubbles. There is a slight loss of fluid pressure
into the conduit through the port 29 but by accurate con-
trol of the port dimensions this reduction in fluid pres-
sure, and so the performance of the damper 1 can be
controlled. Once air/gas is within the conduit it will be
appreciated that the general flow dynamics within the
damper 1 will lead the air/gas into the main volume of
the cavity 12 and so away from the operational cham-
bers 52, 54 of the arrangement 1.

[0017] In Figure 3 the stator plates 18 are illustrated
with spline fingers 30, 31. However, it would be normal
to provide a significantly larger number of spline fingers
for engagement within the spline grooves 22 in order to
locate the respective plates of the damper 1. Most of the
spline fingers 30 of each stator plate 18 are single pro-
trusions which engage the spline grooves 22, but two of
the spline fingers 31 incorporate the apertures 28 and
port 29 for air/gas purging from the divided cavity 50 of
a stator plate 18. The spline fingers 30, 31 are placed
to allow for fluid and air movement from the conduit
purging arrangement previously described.

[0018] According to the invention the damping rate of
the damper 1 is arranged to be relatively high for small
amounts of wheel travel to either side of the central level
position, and then to decrease at higher levels of artic-
ulation. The dimensions of the passage 25 are a factor
determining the damping rate of the damper 1: the great-
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er the effective cross sectional area of the passage 25,
the lower the damping will be. Thus, according to one
embodiment of the invention as shown on the right hand
side of Figure 3, the outer edge of the annular aperture
20b has a section of decreased radius centred in the
middle around the bleed port 29 so as the rotor blade
19b moves beyond it to the wider radius part of the ap-
erture 20b, the passage 25 widens. Therefore the damp-
er 1 presents a relatively high resistance to axle or ve-
hicle roll at low angles of axle articulation, but reduced
resistance at higher angles. Referring to Figure 4, the
resistance provided by the damper 1 is at a significant
high level up to a 2° of axle articulation, falls off to a
much lower level between about 2° and 3° of axle artic-
ulation, and remains at the lower level at higher articu-
lations. The damping, i.e. the resistance to roll for a giv-
en rate of change of articulation angle, is higher in the
central region when the body is moving away from the
horizontal than when it is returning. This is because on
the return the bleed port 29 will allow some escape of
hydraulic fluid from the higher pressure chamber 52 or
54, whereas during movements away from the centre
the bleed port 29 will allow fluid leakage into the lower
pressure chamber, which has less effect on the damping
rate. However, because of the central positioning of the
bleed port 29, the damping rate is symmetrical about the
central position of the rotor, i.e. about the level condition
of the vehicle. It will be appreciated that the shape of
the passage 25 can be made to change in various ways
during changes in articulation angle by adaptation of the
aperture surface 20, for example several incremental in-
creases or decreases in resistance could be provided.
[0019] Another method of varying the damping with
articulation is to alter the viscosity of the fluid within the
cavity 50 which would allow significant control of the
damper performance. One approach to controlling the
varying viscosity is to provide a fluid within the recess
which has an electrorheological or magnetorheological
performance. Such fluids have a dramatic variation in
their viscosity when an electrical or magnetic field is ap-
plied to them. In the present invention, three potential
uses for such electrorheological or magnetorheological
fluids are readily apparent. Firstly, the entire volume of
the cavity 12 can be subjected to an electrical or mag-
netic field in order to alter the fluid held therein and so
change the damper performance. Flow through the pas-
sage 25 or 32 can be inhibited by applying an electrical
field to these portions of the fluid only and so change
the damper performance. Finally, the port 29 could be
essentially closed by applying an electrical field or mag-
netic field and so inhibiting leakage of fluid along with
air/gas purge from the recess with the result that damper
performance is marginally altered. All of these are ways
of controlling the damping and can be used, together
with articulation sensors and control means, to change
the damping with articulation.

[0020] A further method of decreasing the damping
as the rotors move away from the central position is to
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form one or more grooves in the sides of the rotor plates
19 having one end opening into the cavity 50 near the
centre, close to the bleed port 29 and the other end
opening into the end of one of the chambers 52, 54.
Such grooves would, together with the side plates 18a,
form passages which would be opened up as the rotor
plates 19 moved away from the central position provid-
ing further interconnection between the two chambers
52, 54. In order for the system to be symmetrical the
same number of grooves would need to be formed for
each of the chambers 52, 54.

[0021] A further approach to altering the damping rate
during operation is to provide a bypass route for fluid
between the operational chambers 52, 54 as shown in
the left hand side of Figure 3. With this embodiment a
bypass port 33, 34 is provided at the ends of each cavity
50. These bypass ports 33, 34 are connected via appro-
priate piping 60 and a valve 62. Thus, when the valve
62 is open a bypass route for fluid other than through
the passage 25, 32 is provided thereby reducing resist-
ance to movement of the rotor plates 19 relative to the
stator plates 18 and therefore to relative vertical motion
between the wheels 6 coupled respectively to the stator
member 10 through stator plates 18 and rotor member
11 through rotor plates 19. The valve can be a simple
open and shut arrangement or provide for gradual var-
iation in the rate of bypass flow and so alteration in the
resistant force provided. Alternatively several valves
could be provided which would open up a series of pas-
sages in increasing number as the rotor plates moved
away from the central position. Typically, the valve will
be solenoid operated to provide for remote control. Fur-
thermore, the valve could provide pressure relief protec-
tion.

[0022] In the embodiments depicted a multiplicity of
thin metal plates are utilised to form the multiplicity of
working chambers of the stator and the blades of the
rotor. However, it will be appreciated that by appropriate
extrusion or sintering with subsequent machining and
welding processes integral stator and rotor components
could be manufactured with a high degree of tolerance.
In this case the chambers would be much longer in the
axial direction and probably only one pair of chambers
would be used. However the advantage of the use of
plates is that they may be stamped to provide the ap-
propriate configurations, and the production costs, par-
ticularly of only small numbers are to be produced, are
relatively low.

Claims

1. A roll damper apparatus for a motor vehicle com-
prising a first member (18) defining a cavity (50) and
a second member (19) located within said cavity to
divide the cavity into two chambers (52, 54), where-
in: passage means (25, 60) is defined between the
chambers; the cavity contains fluid; the first and
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second members are connected between two
wheels (6) on opposite sides of a vehicle such that
vehicle roll will cause movement of the second
member (19) relative to the first (18), such move-
ment being damped by the flow of fluid through the
passage means; the second member (19) has a
central position corresponding to a level condition
of the wheels; the apparatus further comprises an
anti-roll torsion bar (4) connected between said
wheels (6) so that vehicle roll will cause twisting of
the torsion bar (4); and the damper is connected to
the wheels via connecting means (7, 8) so that it
provides damping resistance to vehicle roll in par-
allel to the torsional resistance of the torsion bar;
characterized in that the passage means (25, 60)
is arranged to increase in effective cross sectional
area as the second member (19) moves to either
side of the central position such that the roll damper
presents a resistance to vehicle roll which is rela-
tively high for small amounts of wheel travel in roll
to either side of the level condition and decreases
at higher levels of wheel travel in roll.

An apparatus according to claim 1 wherein the first
and second members (18, 19) comprise a stator
and a rotor respectively connected between said
two wheels (6) such that vehicle roll will cause ro-
tation of the rotor (19) relative to the stator (18).

An apparatus according to claim 2 wherein the rotor
(19) and stator (18) are mounted around the torsion
bar.

An apparatus according to any foregoing claim
wherein the passage means (25) is formed as a gap
between the first and second members (18, 19),
and the first and second members are shaped such
that the gap (25) increases in cross sectional area
as the second member (19) moves to either side of
the central position.

An apparatus according to any foregoing claim fur-
ther comprising valve means (62) wherein the valve
means are arranged to increase the effective cross
sectional area of the passage means (60) as the
second member (19) moves to either side of the
central position.

An apparatus according to any foregoing claim
wherein the passage means (25) is arranged to be
of afixed cross sectional area over arange of move-
ment of the second member (19) centred on the
central position.

Apparatus according to claim 6 wherein the con-
necting means comprises tubing (7, 8) through
which the torsion bar (4) extends.
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8.

10.

1.

12.

13.

14.

15.

16.

17.

18.

Apparatus according to claim 7 wherein the tubing
comprises a first tube (7) connecting the rotor to one
end of the torsion bar and a second tube (8) con-
necting the stator to the other end of the torsion bar.

Apparatus according to any one of claims 6 to 8
wherein the connecting means (7, 8) is substantially
rigid.

Apparatus according to any one of claims 6 to 8
wherein the connecting means (7, 8) is flexible so
as to provide resilient resistance to roll in parallel
with the torsion bar (4).

Apparatus according to any foregoing claim where-
in the first member (18) at least partly defines a
bleed path (29) arranged to allow bleeding of fluid
or air into or out of the cavity (50), the bleed path
opening into the cavity at a point aligned with the
central position of the second member (19).

Apparatus according to claim 11 wherein the bleed
path opens into the passage means (25).

Apparatus according to claim 12 wherein the pas-
sage means (25) is defined between the radially
outer end of the rotor (19) and the stator (18).

Apparatus according to any foregoing claims
wherein the first member comprises one of a plural-
ity of stator plates (18) forming a stator and the sec-
ond member comprises one of a plurality of rotor
plates (19) forming a rotor, such that said cavity
forms one of a plurality of cavities (50) each divided
into a pair of chambers and said passage means
(25) forms one of a plurality of passage means, and
the plates (18, 19) are slidably mounted on support
means (10, 11) and clamped in positions by means
of a spring (24).

Apparatus, according to claim 14 further comprising
at least one side plate member (18a) arranged be-
tween the stator plates (18) to cooperate therewith
to define the chambers (52, 54).

Apparatus according to claim 14 or claim 15 where-
in the support means comprises a stator housing
member (10) on which the stator plates (18) are
mounted and a rotor housing member (11) on which
the rotor plates (19) are mounted.

Apparatus according to claim 16 wherein the stator
housing member (10) and the rotor housing mem-
ber (11) together define a volume which is divided
up by the plates (18, 19) to form the cavities (50)
and the chambers (52, 54).

Apparatus according to claim 17 wherein the stator
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housing member (10) defines an outer wall of the
volume and the rotor housing member defines an
inner wall (23) of the volume.

Apparatus according to claim 18 wherein the stator
plates are supported on splines (22) on the outer
wall and the rotor plates are mounted on splines
(21) on the inner wall.

Apparatus according to any one of claims 14 to 19
wherein the stator plates or the stator plates and the
side plate members have aligned apertures (28)
therethrough which together define a bleed pas-
sage allowing the flow of fluid or air to or from the
cavities.

Apparatus according to claim 20 wherein the stator
plates (18) further define bleed port (29) connecting
each of the cavities (50) to the bleed passage.

Patentanspriiche

1.

Rolldampfervorrichtung fur ein Kraftfahrzeug, um-
fassend ein erstes Glied (18), das einen Hohlraum
(50) definiert, und ein zweites Glied (19), das inner-
halb des Hohlraums angeordnet ist, um den Hohl-
raum in zwei Kammern (52, 54) zu teilen, wobei: ein
Durchgangsmittel (25, 60) zwischen den Kammern
definiert ist; der Hohlraum Fluid enthalt; das erste
und das zweite Glied zwischen zwei Radern (6) auf
entgegengesetzten Seiten eines Fahrzeugs ver-
bunden sind, derart, dass ein Rollen des Fahrzeugs
eine Bewegung des zweiten Glieds (19) relativzum
ersten (18) verursacht, wobei eine derartige Bewe-
gung durch den Strom von Fluid durch das Durch-
gangsmittel gedampft wird; wobei das zweite Glied
(19) eine mittige Position aufweist, welche einem
niveaugleichen Zustand der Rader entspricht; wo-
bei die Vorrichtung weiterhin einen Anti-Roll-Torsi-
onsstab (4) umfasst, der zwischen den Radern (6)
angeschlossen ist, so dass ein Rollen des Fahr-
zeugs ein Verwinden des Torsionsstabs (4) verur-
sacht; und wobei der Dampfer Gber Verbindungs-
mittel (7, 8) mit den Radern verbunden ist, so dass
er einen Dampfungswiderstand gegenliber einem
Rollen des Fahrzeugs parallel zum Torsionswider-
stand des Torsionsstabs vorsieht; dadurch ge-
kennzeichnet, dass das Durchgangsmittel (25, 60)
derart angeordnet ist, dass seine effektive Quer-
schnittsflache gréRer wird, wenn sich das zweite
Glied (19) auf eine beliebige der beiden Seiten aus
der mittigen Position wegbewegt, derart, dass der
Rolldampfer einen Widerstand gegeniiber einem
Rollen des Fahrzeugs aufbietet, der fir geringe Ma-
Re an Radfederweg beim Rollen auf eine beliebige
der beiden Seiten des niveaugleichen Zustands re-
lativ hoch ist und bei héheren MalRen von Radfe-
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10.

1.

10
derweg beim Rollen abnimmt.

Vorrichtung nach Anspruch 1, wobei das erste und
das zweite Glied (18, 19) einen Stator und einen
Rotor umfassen, die jeweils zwischen den beiden
Radern (6) angeschlossen sind, derart, dass ein
Rollen des Fahrzeugs eine Drehung des Rotors
(19) relativ zum Stator (18) verursacht.

Vorrichtung nach Anspruch 2, wobei der Rotor (19)
und der Stator (18) rund um den Torsionsstab an-
gebracht sind.

Vorrichtung nach einem beliebigen der vorherge-
henden Anspriiche, wobei das Durchgangsmittel
(25) als Zwischenraum zwischen dem ersten und
dem zweiten Glied (18, 19) ausgebildet ist und das
erste und das zweite Glied derart geformt sind, dass
der Zwischenraum (25) der Querschnittsflache
nach gréRer wird, wenn sich das zweite Glied (19)
auf eine beliebige der beiden Seiten von der mitti-
gen Position wegbewegt.

Vorrichtung nach einem beliebigen der vorherge-
henden Anspriiche, weiterhin umfassend Ventilmit-
tel (62), wobei die Ventilmittel angeordnet sind, um
die effektive Querschnittsflaiche des Durchgangs-
mittels (60) zu vergroRern, wenn sich das zweite
Glied (19) auf eine beliebige der beiden Seiten von
der mittigen Position wegbewegt.

Vorrichtung nach einem beliebigen der vorherge-
henden Anspriiche, wobei das Durchgangsmittel
(25) angeordnet ist, um Uber einen Bewegungsbe-
reich des zweiten Glieds (19), dessen Mittelpunkt
bei der mittigen Position liegt, eine feste Quer-
schnittsflache aufzuweisen.

Vorrichtung nach Anspruch 6, wobei das Verbin-
dungsmittel Rohre (7, 8) umfasst, durch welche sich
der Torsionsstab (4) erstreckt.

Vorrichtung nach Anspruch 7, wobei die Rohre ein
erstes Rohr (7), welches den Rotor mit einem Ende
des Torsionsstabs verbindet, und ein zweites Rohr
(8), welches den Stator mit dem anderen Ende des
Torsionsstabs verbindet, umfassen.

Vorrichtung nach einem beliebigen der Anspriiche
6 bis 8, wobei das Verbindungsmittel (7, 8) im We-
sentlichen starr ist.

Vorrichtung nach einem beliebigen der Anspriiche
6 bis 8, wobei das Verbindungsmittel (7, 8) flexibel
ist, um einem Rollen einen elastischen Widerstand
parallel zum Torsionsstab (4) entgegenzusetzen.

Vorrichtung nach einem beliebigen der vorherge-
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henden Anspriiche, wobei das erste Glied (18) zu-
mindest teilweise einen Entliftungsweg (29) defi-
niert, welcher angeordnet ist, um das Entfernen von
Fluid oder Luft in den oder aus dem Hohlraum (50)
zu ermoglichen, wobei der Entliftungsweg an ei-
nem Punkt in den Hohlraum miindet, der mit der mit-
tigen Position des zweiten Glieds (19) fluchtend
ausgerichtet ist.

Vorrichtung nach Anspruch 11, wobei der Entlif-
tungsweg in das Durchgangsmittel (25) mindet.

Vorrichtung nach Anspruch 12, wobei das Durch-
gangsmittel (25) zwischen dem radial &uf3eren En-
de des Rotors (19) und dem Stator (18) definiert ist.

Vorrichtung nach einem beliebigen der vorherge-
henden Anspriiche, wobei das erste Glied eine aus
einer Mehrzahl von Statorplatten (18), welche einen
Stator bilden, umfasst und das zweite Glied eine
aus einer Mehrzahl von Rotorplatten (19), welche
einen Rotor bilden, umfasst, derart, dass der Hohl-
raum einen von einer Mehrzahl von Hohlrdumen
(50) bildet, welche jeweils in ein Paar von Kammern
geteilt sind, und das Durchgangsmittel (25) eines
von einer Mehrzahl von Durchgangsmitteln bildet
und die Platten (18, 19) gleitend auf Tragermitteln
(10, 11) angebracht sind und mittels einer Feder
(24) in Positionen festgeklemmt sind.

Vorrichtung nach Anspruch 14, weiterhin umfas-
send zumindest ein Seitenplattenglied (18a), wel-
ches zwischen den Statorplatten (18) angeordnet
ist, um damit zusammenzuwirken, um die Kammern
(52, 54) zu definieren.

Vorrichtung nach Anspruch 14 oder Anspruch 15,
wobei das Tragermittel ein Statorgehduseglied
(10), auf dem die Statorplatten (18) angebracht
sind, und ein Rotorgehauseglied (11), auf dem die
Rotorplatten (19) angebracht sind, umfasst.

Vorrichtung nach Anspruch 16, wobei das Stator-
gehauseglied (10) und das Rotorgehauseglied (11)
gemeinsam ein Volumen definieren, welches durch
die Platten (18, 19) geteilt wird, um die Hohlrdume
(50) und die Kammern (52, 54) zu bilden.

Vorrichtung nach Anspruch 17, wobei das Stator-
gehauseglied (10) eine AuRenwand des Volumens
definiert und das Rotorgehauseglied eine Innen-
wand (23) des Volumens definiert.

Vorrichtung nach Anspruch 18, wobei die Stator-
platten auf Keilnuten (22) auf der AuRenwand ge-
tragen werden und die Rotorplane auf Keilnuten
(21) auf der Innenwand angebracht sind.
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20. Vorrichtung nach einem beliebigen der Anspriiche

21.

14 bis 19, wobei die Statorplatten oder die Stator-
platten und die Seitenplattenglieder durch diese
hindurch verlaufende fluchtend ausgerichtete Off-
nungen (28) aufweisen, welche gemeinsam einen
Entliftungsdurchgang definieren, der das Stromen
von Fluid oder Luft in die oder aus den Hohlrdumen
ermoglicht.

Vorrichtung nach Anspruch 20, wobei die Stator-
platten (18) weiterhin einen Entliftungskanal (29)
definieren, welcher jeden der Hohlrdume (50) mit
dem Entliftungsdurchgang verbindet.

Revendications

Appareil d'amortisseur de roulis pour un véhicule
automobile comprenant un premier élément (18)
définissant une cavité (50) et un deuxieme élément
(19) situé dans ladite cavité pour diviser la cavité
en deux chambres (52, 54), dans lequel : un moyen
de passage (25, 60) est défini entre les chambres ;
la cavité contient du fluide ; les premier et deuxiéme
éléments sont raccordés entre deux roues (6) sur
des cotés opposés d'un véhicule de sorte que le
roulis du véhicule entraine le mouvement du
deuxiéme élément (19) par rapport au premier (18),
un tel mouvement étant amorti par I'écoulement de
fluide a travers le moyen de passage ; le deuxieme
élément (19) a une position centrale correspondant
a un état des roues au méme niveau ; I'appareil
comprend en outre une barre de torsion antiroulis
(4) raccordée entre lesdites roues (6), de sorte que
le roulis du véhicule entraine une torsion de la barre
de torsion (4) ; et I'amortisseur est raccordé aux
roues par le biais de moyens de raccordement (7,
8) de sorte qu'il fournisse une résistance d'amortis-
sement au roulis du véhicule, parallelement a la ré-
sistance torsionnelle de la barre de torsion ; carac-
térisé en ce que le moyen de passage (25, 60) est
prévu pour augmenter de section transversale effi-
cace a mesure que le deuxiéme élément (19) se
déplace d'un cbté ou de l'autre de la position cen-
trale, de sorte que I'amortisseur de roulis présente
une résistance au roulis du véhicule qui soit relati-
vement élevée pour de petites quantités de dépla-
cement des roues en roulis d'un c6té ou de l'autre
par rapport a I'état au méme niveau, et diminue pour
des niveaux plus élevés de déplacement des roues
en roulis.

Appareil selon la revendication 1, dans lequel le
premier et deuxiéme éléments (18, 19) compren-
nent un stator et un rotor respectivement raccordés
entre lesdites deux roues (6) de telle sorte que le
roulis du véhicule entraine la rotation du rotor (19)
par rapport au stator (18).
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Appareil selon la revendication 2, dans lequel le ro-
tor (19) et le stator (18) sont montés autour de la
barre de torsion.

Appareil selon I'une quelconque des revendications
précédentes, dans lequel le moyen de passage (25)
est formé sous forme d'espace entre les premier et
deuxiéme éléments (18, 19), et les premier et
deuxiéme éléments sont formés de telle sorte que
I'espace (25) augmente de section transversale a
mesure que le deuxiéme élément (19) se déplace
vers I'un ou l'autre c6té par rapport a la position cen-
trale.

Appareil selon I'une quelconque des revendications
précédentes, comprenant en outre des moyens de
soupape (62), dans lequel les moyens de soupape
sont prévus pour augmenter la section transversale
efficace du moyen de passage (60) a mesure que
le deuxieme élément (19) se déplace vers I'un ou
l'autre cbté par rapport a la position centrale.

Appareil selon I'une quelconque des revendications
précédentes, dans lequel le moyen de passage (25)
est prévu pour avoir une section transversale fixe
sur une plage de mouvement du deuxieme élément
(19) centré sur la position centrale.

Appareil selon I'une quelconque des revendications
précédentes, dans lequel le moyen de raccorde-
ment comprend un tubage (7, 8) a travers lequel
s'étend la barre de torsion (4).

Appareil selon la revendication 7, dans lequel le tu-
bage comprend un premier tube (7) raccordant le
rotor a une extrémité de la barre de torsion et un
deuxiéme tube (8) raccordant le stator a 'autre ex-
trémité de la barre de torsion.

Appareil selon I'une quelconque des revendications
6 a 8, dans lequel le moyen de raccordement (7, 8)
est substantiellement rigide.

Appareil selon I'une quelconque des revendications
6 a 8, dans lequel le moyen de raccordement (7, 8)
est flexible de maniére a fournir une résistance
élastique au roulis en paralléle avec la barre de tor-
sion (4).

Appareil selon I'une quelconque des revendications
précédentes, dans lequel le premier élément (18)
définit au moins partiellement une voie de purge
(29) prévue pour permettre la purge de fluide ou
d'air dans ou hors de la cavité (50), la voie de purge
ouvrant dans la cavité en un point aligné avec la
position centrale du deuxieme élément (19).

Appareil selon la revendication 11, dans lequel la
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20.
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voie de purge ouvre dans le moyen de passage
(25).

Appareil selon la revendication 12, dans lequel le
moyen de passage (25) est défini entre I'extrémite
radialement extérieure du rotor (19) et le stator (18).

Appareil selon I'une quelconque des revendications
précédentes, dans lequel le premier élément com-
prend une d'une pluralité de plaqués statoriques
(18) formant un stator et le deuxiéme élément com-
prend une d'une pluralité de plaques rotoriques (19)
formant un rotor, de telle sorte que ladite cavité
constitue I'une d'une pluralité de cavités (50), cha-
cune étant divisée en une paire de chambres et ledit
moyen de passage (25) constitue 'un d'une plura-
lité de moyens passage, etles plaques (18, 19) sont
montées a coulissement sur un moyen de support
(10, 11) et serrées en position au moyen d'un res-
sort (24).

Appareil selon la revendication 14, comprenant en
outre au moins un élément de plaque latérale (18a)
prévu entre les plaques statoriques (18) pour coo-
pérer avec celles-ci pour définir les chambres (52,
54).

Appareil selon la revendication 14 ou 15, dans le-
quel le moyen de support comprend un élément de
carter de stator (10) sur lequel les plaques statori-
ques (18) sont montées et un élément de carter de
rotor (11) sur lequel les plaques rotoriques (19) sont
montées.

Appareil selon larevendication 16, dans lequel I'élé-
ment de carter de stator (10) et I'élément de carter
de rotor (11) définissent conjointement un volume
qui est divisé par les plaques (18, 19) pour former
les cavités (50) et les chambres (52, 54).

Appareil selon larevendication 17, dans lequel I'élé-
ment de carter de stator (10) définit une paroi exté-
rieure du volume et I'élément de carter de rotor (11)
définit une paroi intérieure (23) du volume.

Appareil selon la revendication 18, dans lequel les
plaques statoriques sont supportées sur des can-
nelures (22) sur la paroi extérieure et les plaques
rotoriques sont montées sur des cannelures (21)
sur la paroi intérieure.

Appareil selon I'une quelconque des revendications
14 a 19, dans lequel les plaques statoriques ou les
plaques statoriques et les éléments de plaques la-
térales ont des ouvertures alignées (28) les traver-
sant, qui définissent conjointement un passage de
purge permettant I'écoulement de fluide ou d'air
vers ou depuis les cavités.
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21. Appareil selon la revendication 20, dans lequel les
plaques statoriques (18) définissent en outre un ori-
fice de purge (29) raccordant chacune des cavités
(50) au passage de purge.
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